INTRODUCTION

Pulmonary tuberculosis (PTB) is caused by
Mycobacterium tuberculosis (M. tuberculosis) and is one of the leading causes of death worldwide. Since 1980, the PTB incidence and mortality rate have increased rapidly [1] . There are more than 9 million people with PTB, and more than 1.7 million people have died of PTB [2] . The incidence of PTB in Asian countries accounts for 60% of the worldwide total.
The number of PTB patients in China is the second largest in the world, and China is ranked on a list of 22 high-burden countries. Although M. tuberculosis has infected almost one-third of the population worldwide, only 10% of patients produce corresponding clinical symptoms during their lifetime [3] , illustrating that additional factors may influence the incidence of disease among different individuals.
Previous studies have identified genes that confer disease susceptibility by regulating the immune response www.impactjournals.com/oncotarget/ Oncotarget, 2017, Vol. 8, (No. 68), pp: 113082-113089 Research Paper [4, 5] . A twin study found that PTB concordance in identical twins is 2-fold higher than that in non-identical twins [6] . Thus, we expect that identification of host genetic factors for PTB susceptibility might play a key role in PTB control worldwide. Genetic research has provided insight into tuberculosis, including the pathological and cytological bases of PTB. Several genes that influence PTB risk have been identified, including VDR, MBL, TLR, and P2X7 et al. [7] [8] [9] .
Among them, the polymorphism of TLR2 and TLR4 genes were considered to be the most closely related Tolllike receptor members of immunity and inflammation. The cooperation between TLR2 and TLR4 dependent signaling plays a crucial role in macrophage apoptosis triggered by PTB [10] .
However, the association analysis between TLRs (especially TLR2 and TLR4) and PTB risk have been reported, few geneticists and cliniciansassess the association between TLR2, TLR4 and TB risk in the Tibetan Chinese population. By applying the case-control study method in epidemiology, to evaluate the association between common TLR2, TLR4 single nucleotide polymorphisms (SNPs) and the susceptibility of PTB in an Han Chinese population. We selected 4 tag SNPs of TLR2, 5 tag SNPs of TLR4 to perform a comprehensive association analysis with TB. Establishing our analysis to the risk of PTB loci, some evidences are provided to share hereditary susceptibility between PTB and three genes at 9 new loci in Chinese people. Tables 1 and 2 ). According to the genetic model analyses (Table 3) , the T/T genotype ofrs6687758 increased 2.08-fold risk in Finally, a haplotype-based association study was performed to show the association betweenTLR2 haplotype and risk of PTB (Figure 1) . We found that the candidate SNPs (rs3804099 and rs3804100) in the TLR2 gene showed strong linkage. We analysed the haplotype association with PTB, the results in Table 4 .
RESULTS
Demographic and clinical features of the PTB and the control group are shown in
T
DISCUSSION
The research results that is association analysis of pulmonary tuberculosis show there are two increased-risk SNPs (rs7696323, 1.32-foldrisk; rs12377632,1.30-fold risk) and three decreased-risk SNPs (rs3804099, 0.64-fold risk; rs3804100, 0.67-fold risk; rs11536889, 0.54-fold risk). Our study was the first one to show that the variation of rs3804099 and rs3804100 in TLR2 influences the risk of tuberculosis (Figure 1) . Compared with wild rs3804099 genotypes, the heterozygous mutation of type decreased TB risk, rs3804100 is the same way. The allele of rs3804099 and rs3804100located in the Coding exon, but the two cSNPs were considered to be synonymous. show, the mutation of TLR2 gene may play an important protective role in the incidence of tuberculosis, which should be further explored. Before the beginning of the study, many experimental results confirm TLR2 and TLR4 are implicated in the regulation of a variety of inflammatory and immune disorders [25] [26] [27] . Thus, we planned to evaluate the nine SNPs come from above two genes correlation in TB patients, but there are a few questions: (1) If the SNP associated with MTB in the some crowd, so does it apply to all crowd? (2) If certain mutations is significative, mought Tuberculosis occur? Although we confirmed some SNP can increase or decrease TB risk, the concrete mechanism is still to be further studied.
SNP ID
In conclusion, some limitations should be noted in the present study. Firstly, we studied only the Tibetan people, and sample content is relatively small. Secondly, the association between genetic polymorphism and different subtypes of Mycobacterium Tuberculosis, was not distinguished. To date, different lineages of M. tuberculosis strains cause the process of host detailed immune response is confirmed [28, 29] . This is very significant, different subtypes may match different SNPs [30] . But our study provides the first implied three the SNPs (rs7696323, rs3804099, rs3804100) come from TLR2 and two the SNPs (rs12377632, rs11536889) come from TLR4 indicated an association with MTB risk in the Tibetan Chinese population. But a basic molecular biologic are needed to confirm our findings in the future. 
MATERIALS AND METHODS
Ethics statement
Study participants
Between October 2012 and September 2013, we selected 971 individuals Tibetan PTB patients were recruited from the third Hospital of Tibet Autonomous Region in Lhasa, China, including 467 PTB patients and 504 healthy controls. All PTB patients were ethnic Tibetan and were newly diagnosed with consistent chest radiography and a positive sputum smear. Patients with human immunodeficiency virus (HIV), diabetes mellitus, or other tuberculosis diseases or who used immunosuppressive drugs were excluded. Individuals in the control group had no PTB history and no evidence of PTB in chest radiography or a positive sputum smear. We recruited subjects without consideration of age and gender.
SNP selection
We selected nine TLR2 and TLR4 SNPs with a minor allele frequency (MAF) above 5% in the HapMap Chinese Han Beijing population. We selected these SNPs on the basis of their allele frequencies, location, and disease relevance through public HapMap databases (w).
Genotyping
Genomic DNA was extracted from peripheral blood samples using a genomic DNA purification kit (GoldMag, Xi'an, China). We used spectrometry (DU530 UV/VIS spectrophotometer, Beckman Instruments, Fullerton, CA) to measure the DNA concentration. The primers for amplification and extension reactions were designed with SequenomMassARRAY Assay Design 3.0 Software (Sequenom, San Diego, CA) [31] . We used SequenomMassARRAY RS1000 to perform the SNP genotyping with the agreement of the manufacturer [31] , and we used Sequenom Typer 4.0 software for data management and analysis [31, 32] .
Statistical analysis
Microsoft Excel (Microsoft, Redmond, WA) and SPSS Statistics (version 17.0, SPSS, Chicago, IL) were used for statistical analyses. All p-values were two-tailed, and p ≤ 0.05 was considered to be statistically significant. SNP genotype frequencies in the case and control groups were calculated by Chi-square tests, and the HardyWeinberg equilibrium (HWE) was used to check the genotype frequency of the control group. Unconditional logistic regression analysis was used to examine the odds ratios (ORs) and 95% confidence intervals (CIs) in order to assess the association between SNPs and PTB [33] . Three models (dominant, recessive, log-additive) were used to test the association between SNPs and PTB [34] . Furthermore, Haploview (version 4.2, Broad Institute, Cambridge, MA) and SHEsis software were used for checking the linkage disequilibrium structure.
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